Persistent urban-rural disparity in subjective health and quality of life is a growing concern for healthcare systems across the world. In general, urban population performs better on most health indicators compared with their rural counterparts. However, research evidence on the urban-rural disparity on perceived health, happiness, and quality of life among the young adult population is scarce in South American countries like Guyana. Therefore, in the present study we aimed to investigate whether subjective health, happiness, and quality of life differ according to place of residence among the young adult population in Guyana. Methods. Cross-sectional data on 2,434 men and women aging between 15 and 24 years were collected from the most recent Guyana Multiple Indicator Cluster Survey conducted in 2014. Outcome variables were perceived: satisfaction about health, life, and happiness, as well as life satisfaction before and after one year from the time of the survey. The urban-rural disparity in reporting satisfaction for these indicators was assessed by multivariate regression methods and by adjusting for relevant sociodemographic factors. Results. More than four-fifth of the respondents reported satisfaction with health (82.4%) and life (81.4%) and 77.9% reported being happy. A vast majority expressed improvement in life situation compared with a year ago (81.4%), and nearly all of the participants (95.4%) expect to have better life situation a year later. Multivariate analysis revealed an inverse association between rural residence and subjective health among men [OR = 0.518, 95%CI = 0.297, 0.901], and happiness [OR = 0.662, 95%CI = 0.381, 0.845] and life satisfaction [OR = 3.722, 95%CI = 1.502, 9.227] among women. Women having secondary [OR = 2.219, 95%CI = 1.209, 3.720] and higher [OR = 1.600, 95%CI = 1.041, 3.302] education also had higher odds of satisfaction with happiness. Conclusions. Our findings demonstrate the existence of significant urban-rural disparities in perceived health and quality of life among the young adult population in Guyana, especially among women. National health promotion projects should therefore take proper policy actions to address the underlying factors contributing to the urban-rural gaps in order to establish a more equitable healthcare system. Further researches are necessary to explore the underlying causes behind such disparities.
Introduction
Population health status has been shown to differ significantly across and within regions in both high-and low-middle income countries. The mechanisms that underlie the disparity are believed to be those surrounding the quality of food, air, and other living amenities, access to resources for income and education, and concentration of health centres [1] [2] [3] [4] . Apart from the social and environmental determinants of health, variations in individual behavioural factors such as self-efficacy, hygiene, dietary, and healthcare seeking behaviour are also worthy of mentioning. Findings on urban-rural differences generated by epidemiological studies are usually designed to capture objective measures of health such as burden of morbidity and mortality, distribution of risk factors, use of healthcare facilities, as well as the subjective measures such as self-reported health, quality of life, and well-being [5] [6] [7] [8] .
There is a growing concern in the academia and civil society regarding the use of macroeconomic statistics, such as GDP, to portray the overall living conditions of a country. This is based on the consensus that although the ultimate objective of overall social and economic progress is to enhance happiness and quality of life, these subjective constructs have not received sufficient research and policy attention. Nonetheless, development researchers and economists are becoming increasingly interested in the concepts of psychological measures of well-being such as happiness and life satisfaction as a holistic indicator of national progress.
Review of the recent literature indicates that majority of the studies focus on objective measures of health, with a very little attention on the subjective measures, especially in the developing South American countries such as Guyana. This is understandable given the relatively lower popularity of the concept of and scarcity of data on subjective health in low-income settings. To this regard, we extracted data from UNICEF's Multiple Indicator Cluster Surveys on Guyana based on the availability of information on subjective measures of health. The purpose was to quantify and characterize differences in self-rated health, quality of life, and well-being between urban and rural adolescents and adults aged 15 to 49 years.
Urbanisation has been one of defining features of demographic transition in the developing and the transition economies and has been a topic of growing interest among health researchers [9, 10] . With the world's urban population surpassing the rural in recent years, there has been shifting of research focus to urban health. Although urbanisation generally embodies greater socioeconomic prosperity, health and living standards, some researchers argue that uncontrolled urban sprawl has led to increased concentration of poverty, poor sanitation and housing conditions, and neighbourhood safety which are associated with poor physical and mental health outcomes [11] [12] [13] . There is a general consensus regarding the facts that the beneficial effects of urban life are likely to be diminished by changing lifestyle factors that are associated with poor health outcomes: smoking and alcohol drinking, increased exposure to obesogenic environment, e.g., dependency on processed food, fewer opportunities for physical activity, environmental pollution, per capita availability of green space [14] [15] [16] [17] . However, the distribution of the risk factors is likely to vary across and within countries and the relationship between health and the environmental factors is not necessarily a straightforward one. Although the population is predominantly rural and has the lowest proportion of urban population for any continents, Guyana is experiencing fast urbanisation with mounting challenges on health resources and environmental degradation [18] [19] [20] [21] . While a low proportion of urban population can slacken development efforts, uncontrolled urban growth can create equally devastating consequences on population health and social stability that can eventually impede national prosperity. To this regard, studies on urban-rural differences on health and health determinants bear special importance to facilitate effective policy making and better allocation of resources for population health and development.
Methods
Data for the present study were obtained from the UNICEF Multiple Indicator Cluster Survey conducted in 2014 (Guyana MICS round 5). The survey was carried out in by the Bureau of Statistics with technical support provided by the United Nations Children's Fund (UNICEF) and financial support by UNICEF, the Inter-American Development Bank (IDB), and the Government of Guyana. The objective of the survey was to generate quality data on a range of health and socioeconomic indicators to facilitate evidence-based policy making and to monitor progress towards the Millennium Development Goals (MDGs). MICS employs cluster sampling design to ensure representativeness of the data, including selection of enumeration areas across the countries, and then the second-stage selection of households from each of the enumeration areas for interview. Field work lasted from April to July 2014. In total 5,076 women (response rate of 87.4%) and 1,682 men (response rate 66.6%) aged 15-49 years were interviewed for the survey. However, the well-being module involving questions on subjective health, happiness, and life satisfaction was conducted only on young adults aged 15-24 years, which was the main inclusion criterion for this study. The other inclusion criterion was having provided the sociodemographic information included in the analysis. Regarding life satisfaction, participants were further asked to rate the situation (1) one year ago (with the responses: Improved, More or less the same, Worsened) and (2) one year from now (with the responses: Better, More or less the same, Worsened). Thus, there were five outcome variables, all measured by respondent's own assessment. Similar approaches for measuring subjective health, happiness, and quality of life were used in a number of large-scale surveys including the Survey on Global Ageing and Adult Health (SAGE) and European Social Survey [22] [23] [24] . For this study, all the dependent variables were dichotomized in the following way: Satisfied (Very satisfied, somewhat satisfied) and Not satisfied (Neither satisfied nor unsatisfied, somewhat dissatisfied, Very dissatisfied); life satisfaction a year ago: Improved and Not improved (More or less the same, Worsened); (2) life satisfaction in a year from now: Better and Not better (More or less the same, Worsened).
Variables Used in the

Sociodemographic Indicators.
A thorough literature review was conducted in PubMed to facilitate the selection of the explanatory variables that are theoretically relevant to the outcome measures. The predictors were selected based on the concepts of social determinants of health that regards health and well-being as a complex outcome of various social, economic, behavioural, and environmental issues. For instance, geographic disparity is a well-established determinant of health and access to resources that are in turn relevant to health outcomes. We have included the "region" variable to check whether participants in different regions report health and quality and life differently than others. Although the determinants of health and well-being are hard to encompass within a single model or framework, social research generally includes a combination of demographic, sociocultural factors to predict health and the risk factors. For this study, the choice of the variables was limited due to secondary nature of the data. Based on the availability from the survey, the following variables were included in this study: Age ( [8, 22, 23, [25] [26] [27] [28] [29] [30] . Wealth index (used in all MICS surveys) is calculated by using principal components analysis that involves assigning scores on individual household possessions, e.g., consumer goods, dwelling characteristics, water, and sanitation to generate factor scores for each item. Households are then ranked based on individual scores to range between poorest, poorer, middle, richer, and richest [31, 32] .
Data Analysis.
Data analyses were performed using Stata version 14. All analyses were weighted to account for the cluster survey design. Sample characteristics were presented by percentages. The predictors of each of the outcome measures were calculated using binary logistic regression techniques including the sociodemographic indicators that were associated with each of the outcomes at < 0.1. Three separate multivariate models were run for each of the outcome variables: one for the pooled sample, one for male and one for female. Following the regression analyses, we used variance inflation factor (VIF) to ensure that none of the predictor variables were highly associated with each other. Model goodness of fit was assessed with pseudo-2 statistics. All statistical tests were two-tailed and a < 0.05 was considered statistically significant for all analyses.
Results
Sample characteristics were shown in Table 1 . The analysis included 2,343 men and women. Female participants comprised more than three-quarter of the sample population (77%) with a great majority of the participants being from rural areas (77%).
More than four-fifth reported satisfaction with health (82.4%) and life situation (81.4%) and 77.9% reported being happy. A vast majority expressed improvement in life situation compared with a year ago (81.4%), and nearly all of the participants (95.4%) expect to have better life situation a year later. The percentage of satisfaction about health, life, and happiness was generally higher among those who were 15-19 years, females, currently unmarried, urban residents, located in Demerara-Mahaica region, of East Indian Ethnicity, living in higher wealth quintile households, user of TV/Radio or Internet, and nonsmokers and those who never drank alcohol.
The predictors of reporting satisfaction with health, happiness, and life were presented in Tables 2, 3 , and 4, respectively. Table 2 shows that the odds of satisfaction with health was significantly lower among rural residents [OR=0.600, 95%CI=0.367,0.982] and higher among the mixed race [OR = 0.600, 95%CI = 0.367, 0.982] and higher among the mixed race [OR = 2.294, 95%CI = 1.196, 4.399]. The urbanrural difference was significant only among men [OR = 0.518, 95%CI = 0.297, 0.901], while higher wealth quintiles showed a positive association with health among women only. Smoking or drinking behaviour showed no association with health, but was strongly associated with happiness among women ( Table 3 ). Women living in the rural areas had lower odds of satisfaction with happiness [OR=0.662, 95%CI=0.381,0.845] compared with men. Women having secondary [OR = 0.662, 95%CI = 0.381, 0.845] compared with men. Women having secondary [OR = 2.219, 95%CI = 1.209, 3.720] and higher [OR = 1.600, 95%CI = 1.041, 3.302] education also had higher odds of satisfaction with happiness. Table 5 indicated that women were significantly less likely [OR = 3.722, 95%CI = 1.502, 9.227] to report life satisfaction compared with men. Rural residency showed an inverse [OR = 0.419, 95%CI = 0.236, 0.873] and abstinence from alcohol [OR = 3.071, 95%CI = 1.659, 6.311] showed a positive association with life satisfaction.
Predictors of life satisfaction in comparison with last year and within next year were presented in Tables 5 and 6 
Discussion
In the present study we analysed Guyana Multiple Indicator Cluster Survey data to explore the differences in subjective health and well-being related indicators among young adults. As more and more young adults are leaving rural areas attracted by better life and job prospects in urban areas, resource-poor countries like Guyana are facing substantial challenges in providing the same standard of living among both the urban and rural dwellers. As such, rural health is an emerging issue in the areas of development and public health as countries strive to address the growing socioeconomic inequality and improve the quality of life of the underserved people living in the remote areas. The findings of the present study support the concern that the health status of young populations in the rural areas is significantly lower compared with their urban counterparts. However, it is worth noting that the difference was pronounced among women only. This finding is interesting especially because of the fact that women had a significantly higher percentage of reporting satisfaction (or being positive) with all the outcome variables. For instance, more than four-fifth of the women reported being satisfied with health and life, and about three-quarter expect a better life by next year. These findings indicate that the urban-rural difference in subjective health and well-being may not be the same among men and women. Current evidence on the sex difference regarding health and well-being is generally highly inconsistent and vary widely across countries. However, given the widespread focus in reducing the gender gaps in health well-being, the volume of research on this topic has been increasing both in developing and developed settings. Majority of the surveys on subjective well-being report a marginal difference in health and quality of life between men and women, with women reporting slightly higher subjective well-being than men in some countries [33] . A cross-cultural study using data from World Values Survey (WVS) on 80 countries reported that women are generally happier than men in most African and many developing countries, while men are happier in around 15 European and other industrialized countries [33] . However, a recent meta-analytical study found no significant gender differences in subjective well-being and that greater national gender inequality significantly predicts greater gender differences in job satisfaction, but not life satisfaction [34] . Findings of the present study enrich the prevailing concept that area of residence may well be an important predictor of the sex difference. In brief, our findings suggest that living in rural areas is inversely associated with health among men and with happiness and life satisfaction among women. Exploring the underlying mechanisms behind these nuanced differences goes beyond the scope of the present study as we had data that were cross-sectional. More qualitative and longitudinal studies are required to investigate the pathways through which urbanicity influences health and well-being among the adult population. It is also worthy of mentioning that women were also significantly less likely to report satisfaction in comparison with last year and expect any improvement in the next year. These findings are hard to interpret in light of the present analysis and warrant for further in-depth studies to delve into the psychosocial and broader determinants of health that may explain the gender differentials in subjective quality of life. The possible mechanism might be the lower socioeconomic status among women, an important roadblock to empowerment and access to resources necessary for ensuring better living conditions. We found that higher households wealth status was significantly associated with higher odds of reporting satisfaction with health and higher education with higher odds of reporting life satisfaction among women. These findings indicate a potentially positive role between women's socioeconomic status and health and well-being. Therefore, it is arguable that investing in these indicators may help promote women's health and well-being and minimise the urban-rural gap as well. Quite surprisingly, having access to electronic media and Internet did not show any association between health and life satisfaction. Electronic media plays an important role in health communication which in turn exerts various health-promoting effects. The absence of any association between the two might indicate a potential ineffectiveness of the media channels in communicating health messages among young adults.
As global population becomes increasingly urbanised, ensuring optimal health and quality of life amid the rapid demographic transition has been a matter of concern for the policy makers in all countries including Guyana. Being one of the least developed countries in South America, Guyana has been struggling to tackle with its development challenges especially unemployment, a burgeoning informal sector, intraurban inequality, and retardation in rural areas [35] . Growing inequalities in health and well-being is unquestionably a major challenge for human development goals and requires evidence-based and action-oriented policy approach for developing sustainable solution. In the current literature, no systematic research evidence is available for gaining a better understanding of the urban-rural disparity in health and well-being of the general population. The single-item tools of measuring well-being, especially happiness and life satisfaction, are becoming increasingly popular among researchers in the developed countries and need to be studied in developing countries as well. These indicators are considered of great relevance for measuring health outcomes such as chronic diseases, evaluating the effectiveness of intervention techniques, as well as for comparing overall living conditions and standard among adult population [36, 37] . From this respect, the findings of the present analysis can be an important contribution to the literature and resource for further studies along this line. To our knowledge, this is the first study to investigate the urban-rural disparities in subjective health, happiness, and life satisfaction among adult population in Guyana. The findings have important implications for future research and for general practitioners in the primary care settings as well. The current medical care is focused mainly on objective measures such as medical tests and pharmacological interventions, with little to no attention paid to the context the patients are living in. It is recommended that healthcare providers take background information, especially sociocultural and environmental scenarios that might be contributing to the health conditions in the first place. The findings are indicative of regional, such as urban-rural, and social inequalities in the distribution of good subjective health and quality of life especially among women. At policy making level, these disparities should therefore be given appropriate policy actions to address the underlying factors contributing to these unequal health and quality of life outcomes. Apart from the contributions to the literature, our study has several important limitations. Firstly, the data were secondary and we had no control over the selection and measurement of the variables. As a result, we were not able to include a number of relevant factors characteristic of the urban-rural difference in health and healthcare such as environmental condition, access to water and sanitation, public transportation facilities and distance to health facility. Secondly, the sample population was restricted to the age range of 15-49 years and therefore cannot represent the entire population. Thirdly, the variables were self-reported and hence are subject to reporting and recall bias. There is also an overrepresentation of the rural population in the sample, which might have affected the prevalence of health and quality of life. However, the analyses were adjusted for urbanicity to minimise this affect. Last but not least, the data are cross-sectional which precludes making any causal inference between the dependent and explanatory variables. Future studies should focus on a broader range of indicators of subjective well-being specific to the sociocultural environment of Guyana.
Conclusions
The proportion of young adults reporting satisfaction with their health, happiness, and life is generally good with about four-fifth of the sample population expressing satisfaction on these indicators. However, the proportion varies significantly across some sociodemographic factors, especially place of residence. Living in rural areas was inversely associated with health among men and with happiness and life satisfaction among women. The findings of this study call for policy actions to address the urban-rural gap in health and well-being among young adults in Guyana. More studies are required to investigate the pathways through which urbanicity influences health and well-being among adult population. Bishwajit Ghose; funding acquisition was done by Rui Huang, Shangfeng Tang, and Zhanchun Feng.
